results of immunization of rabbits with thyroid extracts which inhibit LATS is discussed by Dr Beall & Dr Solomon (this page) and by Dr Benhamou-Glynn and her colleagues (p 1303 ).
An alternative method for studying the interaction of LATS and the thyroid became available when Brown & Munro (1967) described a new system for the maintenance of mouse thyroids in vitro. In this bioassay TSH and LATS cannot readily be distinguished as their time courses of action are identical and the dose-response lines do not differ significantly from parallelism. The proportions of labelled thyroxine and triiodothyronine in the system increase in a similar manner with increasing concentrations of TSH and LATS (Ensor, to be published). Ensor & Munro (1967) have published a preliminary report on the in vitro actions of cyclic 3',5' adenosine monophosphate (cyclic AMP) on the thyroid. This study has been extended by observing that theophylline (a known inhibitor of phosphodiesterase) potentiates the effects of TSH, LATS and cyclic AMP. This suggests that the three materials share a common pathway for thyroid stimulation. (Pinchera et al. 1966 , McKenzie 1967 , Beall & Solomon 1968 ), supporting the idea that LATS may be an antibody. This paper will present a summary of the studies we have made of this phenomenon.
The McKenzie bioassay in mice was used to assay thyroid-stimulating activity. Immunization of rabbits was carried out with a human thyroid microsomal fraction in Freund's adjuvant. Details of procedure can be found in the references cited.
Fifty-one rabbits were immunized with human thyroid and 32 developed thyroid-stimulating activity in their serum. This activity was usually greatest one or two weeks after the termination of the 10-week immunization period and declined rapidly in the following weeks. A prompt increase in the amounts of thyroid stimulator found in the serum followed repeated immunization.
The rabbits produced many antibodies in response to the immunization. Precipitins to human serum proteins and thyroglobulin, complement-fixing antibodies to microsomes, hcmagglutinins to thyroglobulin and antibodies to thyroid colloid and cytoplasm were regularly produced in high titre. There was, however, no correlation between titres of any of these antibodies and the thyroid stimulator.
Thyroid function of the immunized rabbits was apparently normal since they gained weight normally, appeared to be well and the thyroidal 1311 uptake was not changed. Other thyroid function tests were confused by the appearance of an antibody which bound '311-thyroxine in the y-globulin region of a paper electrophoretic strip. This is apparently the same phenomenon as that described by Premachandra et al. (1963) in guinea-pigs. As a result of this binding the immunized rabbits had elevated protein-bound iodine and thyroxine values and the resin uptake of 1311-triiodothyronine was reduced.
The thyroids of 9 of the animals were examined histologically: there was no recognizable evidence of thyroiditis.
We also studied the functional, chemical and immunological nature of this thyroid stimulator in immunized rabbit serum (IRS). Comparisons were made with human LATS and rabbit TSH (myxcedematous rabbit serum). The IRS produces thyroid stimulation in mice intermediate in action between TSH, with its peak activity at 2 hours, and LATS, with peak activity at 8 hours or later. The activity of the IRS was usually greater at 2 hours than at 8 but the 2-hour to 8-hour ratio was significantly different from that of simultaneously assayed rabbit or bovine TSH. This finding suggested that the stimulator in IRS may be a mixture of TSH and a longer-acting stimulator. This hypothesis was supported by studies with anti-TSH serum since such a serum neutralized the 2-hour activity of IRS but left the 8-hour activity unaffected. DEAE-cellulose chromatography of the IRS resulted in most of the stimulatory activity being recovered in the first (IgG) fraction eluted with 0 01 M phosphate buffer. Some of the stimulating activity of IRS was also eluted at 005 M while rabbit TSH activity was confined to that fraction. Sephadex G-200 chromatography resulted in all of the stimulatory activity of LATS, IRS and TSH being recovered in the 7S fraction.
In contrast to this evidence that both TSH and a longer-acting material were present in IRS, we were unable to extract significant TSH activity from IRS with ethanol-salt solutions which were effective in extraction of rabbit TSH from the myxcedematous rabbit serum. We also found that a goat anti-rabbit y-globulin serum neutralized almost all of the activity in IRS.
The increases in total serum thyroxine found after immunization may indicate that some thyroidal damage had occurred. Thyroidectomized animals which are immunized do not show such increases in serum thyroxine (Table 1) . Some of them produce thyroid-stimulating activity after immunization despite replacement of thyroxine which should have been adequate to suppress TSH production. Despite our efforts to clarify this problem it is apparent that a number of hypotheses about the thyroid stimulator of IRS are still tenable. It is possible that at least some of the activity is due to TSH. Thyroid damage may be present, but not apparent in microscopic sections. Free thyroxine may fall; our demonstration of increased total serum thyroxine does not rule this out and a fall in free thyroxine would stimulate TSH secretion. The TSH released may be somehow bound to protein or an antibody so that its biological, physical and immunological properties are altered. Although all these are possibilities, the number of assumptions necessary to their development seems to us to render them unlikely. We believe the evidence favours the original hypothesis that an antibody with thyroidstimulating activity analogous to LATS has been produced. It is now well established that long-acting thyroidstimulating activity is intimately associated with the immunoglobulin IgG isolated from thyrotoxic sera (Dorrington & Munro 1966 , Munro et al. 1967 , McKenzie 1968 . This suggests that the thyroid-stimulating globulin LATS might be an antibody reacting with a constituent of the thyroid gland. In support of this view we wish to describe some further data on the inactivation of LATS by particulate and soluble cell fractions prepared from thyroid and kidney.
We have previously shown, in agreement with other workers, that LATS activity could be completely absorbed out of thyrotoxic serum with thyroid gland homogenates (Kriss et al. 1964 , El Kabir et al. 1966 ). However, homogenates from other organs, including muscle, stomach and kidney, were able to reduce the activity sometimes by as much as 500%, after which a plateau was reached.
To study LATS absorption more precisely we added to each serum, normal IgG labelled with 125J as a marker, and calculated the correction to be made for nonspecific adsorption of y-globulin to tissue particulates. Each sample of serum was incubated for one hour at 37°C with the tissue homogenate under study and spun for 50 minutes at 24,000 g. A control sample was incubated under identical conditions without the tissue. The supernatants of test and the control sample were dialysed against normal saline to remove substances toxic to mice. They were then adjusted to give the same counts/sec/ml to correct for the nonspecific adsorption.
